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Abstract

This work aims to : establish a model of the container physical distribution system of
Pusan port comprising 4 sub-systems of a navigational system, on-dock cargo handling/
transfer/storage system, off-dock CY system and an in-land transport system ; examine the
system regarding the cargo handling capability of the port and analyse the cost of the
physical distribution system.

The overall findings are as follows ;

Firstly, in the navigational system, average tonnage of the ships visiting the Busan
container terminal was 33,055 GRT in 1990. The distribution of the arrival inervals of the
ships’ arriving at BCTOC was exponential distribution of Y=e7"% with 95% confidence,
whereas that of the ships’ service time was Erlangian distribution(K=4) with 95%
confidence. Ships’ arrival and service pattern at the terminal, therefore, was Poisson Input
Erlangian Service, and ships’ average waiting times was 28.55 hours. In this case, 8berths
were required for the arriving ships to wait less than one hour.

Secondly, an annual container throughput that can be handled by the 9cranes at the
terminal was found to be 683,000 TEU in case ships’ waiting time is one hour, and 806,000
TEU in case ship’s waiting is 2 hours. In-port transfer capability was 913,000 TEU when
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berth occupancy rate(9) was 0.5. This means that there was heavy congestion in the port
when considering the fact that a total amount of 1,300,000 TEU was handled in the terminal

in 1990.

Thirdly, when the cost of port congestion was not considered, optimum cargo volume to
be handled by a ship at a time was 235.7 VAN. When the ships’ waiting time was set at
1 hour, optimum annual cargo handling capacity at the terminal was calculated to be 386,070
VAN(609,990 TEU), whereas when the ships’ waiting time was set at 2 hours, it was
calculated to be 467,738 VAN(739,027 TEU).

Fomthly, when the cost of port congestion was considered, optimum cargo volume to be
handled by a ship at a time was 314.5 VAN. When the ships’ waiting time was set at I hour,
optimum annual cargo handling capacity at the terminal was calculated to be 388,416(613,697
TEU), whereas when the ships’ waiting time was set 2 hours, it was calculated to be 462,381

VAN(730,562 TEU).

1. M g

WA 2de B BRESY HmEALE B
o HE HRBHSE ABTEES] 24S B}
AA sty mA A AFse Aolch BEHIKA
258 Aubgl&d) s, o), N 4, ¥4,
AE, F5718 5 8717 HAA x9S 23 9l
o} BEYREs BB Asste AAANNY TF
A2 FaAA iR 7R 9] A7,
A AAE 2EAoR FEFOIN 1 FA
o) 88 F, AAA 7HH ] FHE A3 AE
Wgoz g} oy #HEs Bl 8=
e B9 AAANE 282 sle AA, Azbd
gt v g o2 AFstr] A Yo FRLs)
F93% 84vF dAr) oy HEMWREEILE
g3t FFA R vl o HAH AA e 4AH
DAL A A s Ao] wEmmA~d B
BE(GoaD 7} =}, Feoly sl dfAdwd
544 TRE HFARBSE Yo 2ARE
Alzadolr). ejm e o]y Elw)d-e Ao A
HAx & £828 mE I 4Ygge Adely
35S HAFetn Aolste 429 P9} Hux
E A Fshe Aulelnz dAkst §A WX F AR
9 84 42715 712 AH oy HikAl LW
o F83 FAS8 Ao o7 JAAMETELA,
Huld oA, stdgAt, A, gurgdal, 3
T, AY 5 A5 odfAs) delsie
ojth. wbelA, o] & 7t HH oAl

aL
S

gl A¥¢E VAT e EXEHY BE
AAALY WA AEAHEY 99 A8
2 Y ARLAarE @ F otk AF7A] #Ee
AERS FAATI WHoE EHRE MK
< MAsteY 288 Ao} AT @
2 oy A dstie AEESTE AE A
E7F $5Eeo AR Ay g Adsly A
HF-EFEM A7 AERS S A7 gl
meba, Sl EEAENRN LS 93 A
o AYEe) B9 58S UM g%
A &, 534 MAdd AHgAez °47‘i]5]°1
AeE ¢ 4 Utk B 55 &
o] Aol Wi@el £EMS FUIAII7] H%
FAHolet st el A o) e 4
Frel A2 H2Ee 3z slon oA
Zejoly] #le] £EMLS A 28A B 1
B F ook et A vehilz ok A, dhE
o] A ol iRt Aol Hla g ZHr) s
Al A=A FAHANA ZeiE ook Fr) npatA
2 =E2 2UES Ado ik AAaHe] 28
T 842 ZHFste] g A=Y Bk Al
28s 25 MYy ERulsden &
Algtsta Al~dlE FelRdR Sfigezd £
WS A frats Ae oy M Alae MAsh
2A3-E BB (Objective) & & 3o},

Al EA o W Aade AN PR
BHS 223 4% Agoy %o A A
2l AAs] A FAANAHE Ay glEd

[«]
gab-g

K- o A
= iy



B2 s 3% PR

>

28, 3 B, o] W BT A 2w, 9 o
B AxE, WEAA F5 A2d T4
o] BAANAH 02 Yy 7 FRpA AT
P BHUES 2T g 4 22 A28 7
o AARAES shebsted AA A|XEe] Hgsts
Angch BN BAAE 5048 183
Asst 234 ¥ A$E vre] BAsEd,
o7} ZFu)gole} e AT J2EA) AN
¥»E2Zo g Aute) WA ¥EF HARA)
TARLE E3o o7 Aeloly] FeAE Ao
o @ A7 H4e wsie, Aol 3HE 2
Aol AAAZ wge A A L))
283 25 99¢ FAs Ay B A9
9wl Aoy Ae B =39 ¥eoly
A 9} g},

N
=

A1 a
Tanr

2. B#EL RA

2.1 i AHE AAR RR

il BHA Ao Mol 1979\ 596,
500 TEU(Twenty-Footer Equivalent Unit) °]®
Zlo] 19901 2277F 31 TEU = 3.81u09) &
®/ing rdeon, $evel 54 Adoly 4
£9 95% & EEIc). a=td, 2ILES K
gt Aeolv Y s St el it
A Aol RE oiete A 2L HEE
2L g sk

(D ZH=le)y] HABEBCTOC)

1990\ sl 5o fLEs Aoy HABER
AR #8 1,588 9] Mol A BRZ HE
AHE fote] e FXE 2o AHE B
9] 7By Ton#E 33,055 GRT °ld, &K 59,407
GRT, &/ 7,354 GRT 4it}. 30,000 GRT 4] 40,
000 GRT #tel9] fiafdel 76152 288 ffsel
# 50%E AR lelA ZILE AmE A
o]yl fMfif-2 30,000 GRT#R fdfife]l EHE ol &
o 3 5

2.2 BA FR, Bix % RE A2 BR

(D Aol HABHE -

19901 Heojy AHLFF(BCTOCO)E F#dt
Ad o)yl A Ty 1m Mk Ao KipE
< 566 VAN/Ship 22 1% T/S B#°] #iE
1 485 VAN/Ship °o1ich. =3 Aoy M
o) Iy FfRfE¥RERS 17.38R0) 2, RiRIEE
BOREE ¥ el FHEIRES 34 VAN/r
olm T/S B¥g B 58 MRfE¥d & H
#e) BFEE R ES 315 VAN/hr ©]slth
feRae) ZF BEAESRT] 10.32385RI0] T FiGR
BIFERHEC) 17.315FHC) 22 BEE RRIFE
B ZhR e} TR HEET ZHRe T 28 o)

AL8Ee o 5 ) 2E 3z, ke BEERE
E RETEAES 298 VAN/hr old, T/S K<

Botete BEERRE e THRERES 276
VAN/hr itk BCTOCl A 8] {R¥HaEE @A
%8 Aeg3WA(G/Od A& BEFES of
=Y/ 23 REEK 2O BREFE
2383 BREERAAM Y fES AA AELE &
WEgtslhe 4B fFEARS AXA HY, &
ol #:BE oleke MES @Re A 19
I, BCTOCY R #5H-L Full Adelya A%

S/CAY el 15%, T/CAHel 3 BEEF —F5E

—-21—

BRENS 14,098 TEU®I =, Empty ZHd o]l 73
< Empty Helo]v] #usfol] 258 B —BE
Eiehe 3010 TEUC|=E &5 17,108 TEUS
Full ¥ Empty A= o]{ & BCTOCKES I —bBF
BEZ 4 2k o o= CFS ¢ Empty BE
Hilsfoll 2.5 BEBEF 832 TEU, i REHuim
258 B#EF 225 TEU, #% Helolv @Sl
ON-CHASSIS JREEZ 90719 A= & BETZ
F ot

(2) %5 (CONVENTIONAL PIER)
1990 LS S35t AT Aeol &
& 2279 34 TEU <dl, 2% 1307 TEU + BC-
TOC o4 @gEsted e izl 979t 33 TEU
£ 73 (CONVENTIONAL PIER)IA @E



gto] FEFRBEANA Y Aol BHELS LIl
288 Ao REE 428 % & AA 2 e
AAelct 2 A}, Adely M BEAwA
B qsto] fERDEREAMS ABE 2 BR
Ay el @ TES BEKSE ok LlLE £
FEER Helolv] Ky ABREIEES SHES
Aeolv] MIHE HESA-E 4+ 367 TEUSIH
I RS EAKME HAREEA & 2
#HA 22 1980w EHEE 899 TEUS HK#og
gobd A Aoy e AR MER
E 1BFEeE #eE=c)

E

a

23 4 Bk U RE AILH BR

21 B89 ODCYE 1990d 1€ 7|&e 2
BCTOCZ ¥l 16kmBiRol) 168 7} 5EE3]
t MEFTEA MERE 1,208426m*(3655495%)
&iﬁ?‘sb_ slon, ZEmEe 88% 1,067,312m?

4 CYZ, 12%%) 141,114m*S CFSE EMsI 9]
t}. BERRERKY 8 CYrs 289 84%°)9
1A 91.6%7} ODCYelt}. BCTOCS ODCY 7}
o AdeluEa dolA 10—124], 15174,
20—224] Atojoll Peak time o] @At gleon,
ojuf ZEEWENE S oF 85% ) EiEE L AUth

3. AAE REO| R

3.1 #BE

Alag] Y-S B sk il a4
oy Mt A2®-& MMARE A== ER
&BE 2 RE A29, B4 B 2L KT Ao
H, REEREHR A2 5 19 BlkAlase
2 e, iERIERF = FCFS(First Come Fi-
rst Served) RAI-S otz BEdich £ A

golu) i Alawe) AHEHRE AERHY o
met fEmE BXEYES) S i) e o] B
RES fg Lzt Do)WY BHE WER, B fF
Fo REARS AA ELER d o] K2
B 7= Ao g, Adely] KBiyo) By
BE AAM &E9 Muairtx Hx=Es z

=20
35

HE®-FER

3o, o] BRAA THtEE HES HE
RIS 5k BE A9 2 Aol FERI
e A& e EAA R

3.2 ffiR AlE ALH 2

fafife] WEe AW ¥ d= 8, KE 59
B G4 BE BE 2 29 gEe
BT 2 HA 52 ABH BEES st HR
£ et o FAME BMARE FR B
T HESL A A B 2 /M Aol
DB BAEe BE REshe XS BN
i (Tug—cycle Time : Tgey) 2 #A%E H 2 RERIRIG
(Berth Inter—Departure Time : thd)-& H#:sle
7ol =},

e AR "o o} HEEE A &
AR EtE ) dEbxlch ek MRS BB
fRo] HRAIRl I #EE Mv]2 sixlo] —gsicid
73 RS HES & A 28 Al
whEE o) —ESHA HER BES RAslIE B
Bl Ao MaEIE AT Mujx dude
2.2 FERA(STOCHASTIC) ©)c}. waba #ifne
At A 2RE Srskr) faAe e Al
# 2 Az gdo] od H5MAE nj2exY H
5 FAXtAA, HEFME dE3de FEH
BESE 2 e ulel MMSHERIES HE
alodof gtk BCTOCE AW MAnel HEWR
HifRSfie o] 552 Bifdoln, sholaA o #
EFRER BHE 20 oA X*=17.39<X%=0.05=3L
412 95%9) EHES 23 Y=e % o] THE
SAE w23 9lge] =) B BR
A~ RIS e Fthe] 19.323 Rfdel ™, 7)ol
2d)o) BERE BRE 2504 XP=741<X%=0.
05=37652 95% 9 EHES 2t3 K=4 ¢ Er-
lang 575 HER 2lslch 28128 BCTOCH]
Aeloly s A 2 A8l "2 Poisson
Input Erlang Service & & & Uk wabA
Poisson Input Erlang Service 1 7% fidfne] &
BRI (T & Fsle AL A (31D 2}

e.(pD)
Dn-l(pl)

p

T.= AQ1—p)




WRA =R Sl ¢ R

N
A(1—p)
a* /1!

a/I! +[(1—a/D Z)

an

n!

DR HEIEE (H/A7D)

D AT A AR (H/A)12H)
P A A Y] S
CHBIERIER

VTt

: Poisson &<

74 Poisson ¥

[ = — -

€1
D ©

21(33)oN A p7} 1ol AZLFE Tge ool 7}
7t9] Atk o] p& BIFEFIFHK 2 sl (1—p)e
AMula Aulz) 4 7)otk AHMNY B
B Aol #HE o W(TEU/ship)olgl &
o A#E Aeely B A-a- WTEU)7} 4,
MREE I MEE T Muls R ek o4
REES] By Aol Mul2 R(p)& AB2D)E
A Ak},

“s:I ‘uca W oerereeraiiiiiiiiiiiiiiin (3_2)

olwj HERS] FIARK(p)S

p= Ara-W = A (3_3)
Ms . I ‘M

oJEZ, pE WA A MR AR HARER
(Tool #EinstAl = £l Wingo=H
A2 2] ERo]l WA )

REARSl AR A B4 AHEEREA
2= TR #EY HBFE TEd 8RO
b FEAFRARERE] Tovw

TQ =

A71A, To & RFEHARE
Ttg : BAGSl REo2 QA7 FFHARSR]
Tq: S TROZE Q7 £RHARRRT

al
ES

3.3 B FifR, BiE I RE A2 =Y

fafrel X9 BRIEBEE r& (G5 E 281

o,

_ ng-Wy-e-k
C

CHEE FE 24 B

(TEU/hr)

4714 n,

¢ - AHA9 cycle time (hr)

e AWAY FEHEEK

W, 29 1 5% EHE (TEU)
k  IfEE ZHA B #@ind o fF%

B

=3 MM REEEIA —EEbhes B
WEEY Wt(TEU/Vehicle) & BXT 72 B
EBXE sv 2 (36)7 2},
5=Mi— (TEU/hr)

T.+ -

t

DHRY FAX

D HE

11E B B%E (TEU/Vehicle)
DEE SR B BT (hr)
DBREE (km)

| EEETES (km/hr)

R(36)& M B FEhHol AL By
Byal A%l Rarshe, dubd o2 METER
A HERCL Bl wel HEY ETEHS
BK WU EERS) BRES n,, B )
o BAENE Vaoloh 5 o, EHE 7 B
o) BtRE BT, EMNE, 58 5 d B
Bl wheh 2ok Aolch oW HiwHe] i
E FHENS MHAE BERl Bdn @ 4
sieh. BB el okl gl wme R
Bodrhn mEs EHe MfE A6
ELEEE

A714 p
It
W,
T.
d
Vi

Vtm

Vt:—
n(m_l

..................

* (ﬂt'—Ntm)

£ KB n=0 4 A= V.=V A}
I fREst] RGBeF KBNS FHashd B
R s& 4387 )



6 HEB - FTER

P W‘
= e (3.7)
24,
T+
ng ‘I + Vm * Nem
Nim— 1 N ™ 1

A(38)% #rdte 022 F91& 9 nt*Y #
& 7% ¢ dod, st n*(0 <nt*<ntm)l) A
Hoizt s*& zher

282 55 BEY ¥l B v 1Y
FETRERRIS h, BB SERES p MEHE 10]
2 & 9, r2s 2 A5 261037 g

H=p- I*h- s*(TEU/day) ............... (3.10)
r<sql A$s AGI1DF 2}
ps=p-I-h 'Vr(TEU/day) .................. (3.11)

9, ERREFTERAAM Y 18% #ESEL BC-
TOCY A% A1(312)% ®A]=}.
A cn

p,= (TEU/day) - (3.12)
a Perdncy

A7NA A REESRS) B
n. Al WEK
a. . Adely 1 TEUZ} A3t @A
& (a.=14.86m?)
P, I REXK (P,=13)
Y S EHEE(G=12)
do © THOEWEHH

34 &5 Bk % *RE ALY =€

eju]de] A i Routed =3le] HAFEEEEE
ODCYZ EB#S B%3t= A% Cycle Time (C)

[}

LY

Ci=Tu+Tetdi - (/Ui 1/V}) -roreeeeenes (313)

Ta © i route®] ¥im]'deln K4S LE3}
v d=e B

Te i route®] Elv]del A K4& THs}
vl A= HERRR

d © i route®] El¥|d3} ODCY 719 BB
B

U ‘i route®] E|v]*ds} ODCY 7te) =
s ) (B EER)

Vi 1i route®] El®|d3} ODCY ¢ =
R ) (ZEERS)

i routed] Elwjd3} ODCY 7k BHEEH(Z)2

. Zi_—__%:_xmi tieeetesnsenresatssesastresanenarns (3_7)
W: i route®] Elvlds} ODCY 7t #HiF 1£ 9
HEED
m; - i route?] Elv]d3} ODCY 7} HEi#HEH

2 3¥5H9 i routed] EHRERAME(nD)= 4
(3.15)% 2t}

" [ max(Ty, Te) :| .................. @3

up2tA Eluld el A ODCY7HAl o] BRREN(Z,)&
AB16)E EAE F gl

3.5 AREERE® AIAH

1A Route® ®3t K-S @Al 45
WA stepd Cycle Time (Cp)& A (317 <13}
o At}

Ci=Tigor+ Tigrai = (/Uy+1/Vy) ooeeeeee (317

o714, Ty ! i route9] node joll A Hips L&
shed Aele EREE

Ty . i route®) node joll A E#& T
shed Al BMRER

d; i route®] node(j-1)3} node j 2]

k23

U; : i routed] node(j-1) node j 7+2)
Hig#E ) (R B

V; & i route®] node(j-1)3} node j 2+<]
HEERE ) (22

i route, j stepol A9 BREREH(Zi)S



A=A el e PR

W,

Zij =

ij

714, Wy i route®] node(G—1)3 node j 7+ -

o] B 1Z2) BEED
m; - i route®] node(j—1)3 node j 3}
o] HEFH

2 2859 i routes] j stepoll A} o) HEHRERR

m; = Cij ............ [3 19]
¥ max (Ti(j~1)1, Tijz) )
2 xd=d
4. A|AEIS] SR
4.1 MMAHE Y G, BiX RE AlAH-e
R
(D A= o] HEHEHEEHE(BCTOC) 2] MMA L
i Bt By

MAMA R AREEZBEAN AW Ehe RES
2 TEEY R BieR BEE do}
B7] A3t AH#EZEAIAE ) 71} EEY E
£ BBA2HE AFH oA A3ty Sd
BR, BED, hE dfite]l TESIS &7 B8
AT S-S BRI o] AS BKEHAK &
59 BATFHERERE 93], HARS 238
olx, FEIR B HREEE 173, £
e 8%, BEHR Al FREEKE 153 &
e g+ ¢ 9 Ak 249 199043 BC-
TOC #H#I AelolvAl 1,588 <] 99.3% 7}
FES 100008 °149) fAfolx FFAwES
7} 33000 GRT °lojA K& R e 9
2 deov, BB RMBC)Y £HEIER G
TROE Q3 M) FFHARER] B RN &
R BEelch aday L AH# He oy
fafae] AEAREES RS A7 MEY TR
2o 2 BESCGE B 5 g, o822 £
#® AHE Aoyl kol e ALEERI
Tq © AGDNN To=T7F 2, T, © AB.D

L

Lo

A
L

o 2l3te] AidE ¢ Sl

BWEBEER & 1/552(H/A70) 03, M
By MelaR pe 1719323 (H/A70) o)H, #
BEER p=My, a=a/y, Avla B0 5 I=4
ol 2 BCTOCE A@she iifine] AR Tq
£ 28557 Kifdle] =t ately BT BCTOCH 4
A BBl Zhe MR BE A B Ay
2 ¥l (POISSON INPUT ERLANG SERVICE)
stol M= MRME FEEIERC] 28417F 338 &
o 4= glr

2 BETAA BERES BHARAE A% &
HREERIS F1ES] B,

mEEIr 5hd A (1=5 MBWE Uk
= 14.625 BERE,

MBEECE 62014 AF (I1=6) MBIE IR
2 6.87 B,

BEECL T A =7 BME KRR
& 29585, '

MRFREC) 8A0Y A (1=8) MBiE AR
< 0 o] Ho] MfAe] FFHARERTS] 1RERY LI=E
Zo| 5o HHIR&e) AAE W BT At 2
Ayl gl slo A= BCTOCY #iEel 8071 ol
ojob g o 4 ook e MFEY EmEHe
KHE RS BES BARSIZE Rk HHR
BME)T BFES Aviz EEHEML S AT B
& WBES] £TT % RES R & Holu)

(2) BCTOCH Ad e fi&, BE ¥ {KE
BT SR
BCTOC| A o] {F(iEE BWAS] A$ AES
AHA(G/O) o & BMEEN == de(Y/
Tl o3 REBRo 20 BAMFE 182 RYE
Bl Ao RES AH AREo2 #HRINH =
4B ] (FERERE AXA =Y, Bl Eiie
ol¢}= IR @RS AAr) .
w3, A 1A A G/Cl 217 sk RRED
< BFEE FE G/CY BE n,=2, G/CE Bhndl
W2 fEEHE k=09, G/CY 13 (FZEKHE
W.=158 TEU (1 VAN=1.581 TEU), G/C8} fE%
BWR =075 BEH 1=4, —B EETTEERM h
=20, G/CY cycle time C,=25%22 fLAs},



53 Au)28(u)& 40954 TEU/day’t $ith
BCTOCS] BFIEMEAEIZEEES BCTOCE A3}
£ MRS AR 1R BER e Aol
o, POISSON INPUT ERLANG SERVICE 4 w ¢
AR S ERL p=044(7}, 1/y =19.3238E) 71 2
o}, w2bdq BCTOC 470 #83H] 80 G/CAA &
Bg F Jde 359 HRENS 23124 9
3le] 1802 TEU/dayZE B = 3, EhEKE (FE
¥ 5558 FERR&REDS 657 84 TEU/yr7t &2
& 4 ek 234 B7E BCTOCH &= REH 19
€ 23 F 999 G/C7F UL EE 1Y 8k
FoR MFRERE G/C FHEY 30% FE F7H4A]
2 & Jenz FRMEEESNE 2953 TEUS
Ei= 6823H TEU/yr 7} €r}. wheba Aol
WAlo) 1B5RHIS) ARiEERES 2t BEE BES
HES AEsld MELER p=044(, 1/ p=
19.32385 ) ol =2 R 68%+3" TEU/yr7} POI-
SSON INPUT ERLANG SERVICE ¥ 7% BC-
TOCY HFEM&EEEN =t & 4 Ut 2=z
BCTOCS) BIEMEEENERES BCTOC & A
st ANAAS) FHREEIS 265 BER slE Ao
2}, POISSON INPUT ERLANG SERVICE
o o) MELEERS p=052(, 1/=19.323)°] €
o} @ebx BCTOC 470 RS 87 G/CAA &
Bg 4 e 359 HREHS AG1D 9
3led 2129.6 TEU/day2 A2 H 3, FrhEKRE F
£ 58 EMmERENS 77273 TEUNrot 3
< & % vk 9719 BCTOCH G/C 190 & 219
A TEUE :gpnshd 80wt6d TEU~L o)
GRo2 fmA HE Adol g GEE
®7h7) ol EAE(Y/T)E BXsle HABRE
718 K310l st A4 5 9l=H, /T
7o) PLAN-170DB#E 2] Zo]q) 55v|e & 32,
AEA(C/S) 2] o) g 402 T ARAS) Aol 12.72
e 2 sted-& o Y/T C/Se A& e] 157 ¢
£ B BXREHY/THC/S) Aol 16.729]
€7} fc}. =3 i) #ES PLAN-170DBE9)
HAEE R 30km/hr2 3132, HEHR Q) PEREE &
BB T (ROAD RESEARCH  LABORA-

HhEB-FE R

TORY) 24 ¥ #&9 RBX D.=175+0.139
V+0.0818 V, (¢, D.=feet, V=miles/hour) o
V=30 km/hr(=18.75 miles/hr)-& W3]sle] A&
1466 mIE 2 s}, Hi e Zo] 1672 v
o} HE@k g 14.66 ) E1E §3) Lzt Lt=3L
4 vlel7t "ok 22l EEHY 13 AEBXE
BEE 2d,=1200—3000 PJH 2 59 HEFH n.(=
2d/314)=(38, 95)&7} R} BEEHY nt*=
=38 o 4 A 22 o o]z 439 97
BER o*= 232 TEU/hr ©1™, n.=95 o) o A%
55 o o]X BEXK s*= 297 TEU/hr ©) ¥ & o
g sl @A BCTOCAl& 46 9 Y/T7F slo
B2 19 fF¥ RIS 208 ¥ AL
s BRARENS 5000p% =olth.

22X Y/Tol o3ste] B Aoy K
AR BXSl] A7A] RESE RiERENS R
(312) ¢l osted AAY = e, —BEELEH
P& P.=A.n/a, 2 FA& ), Full Aol 14,
098 TEU ¢ Empty A= olle 3010 TEUZ &
& 17,108 TEUY A= o4& BCTOC #iES ol
—RREY & d= —# DH ol —EELE
101zt ¥ 5712 ok 714 CFS 2
Empty BEH#IRS] 832 TEU, SkiERe] 225
TEU, ¥ Aeloly] @EESS) 907) 59 EiEke
1L el e st

AN(B12)NM 1BE #HEESE PE, P.=Ps (
Pory:dwel H22, LHEK PE P=13 5B
BHE y=12, THEEAH d.& 14 3 79
7 8Pty F1&w Pas, P,=10966/d,
TEU/day 7} =t}

1990'd BOTOC®] <Azt Aol BEEMESo]
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A BIBRERES Zivt WA A =™, A B AR
7 #BmA72] A8l A= Cycle Timed)| H 513}
o] A(315)°] A% FAEHH mis BA| At
HEZ FHK WM AT HHE e
fn &l Cycle Timee] #Ehnsts BERS ¥4
o] WABREENS AL oA HEEKEK
B M2 MENE BVE BRBEAS] #BnE
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TEU%} 3l2 BCTOCS BEFEHE 4144 4t

[

=2

[
+ R

2§ 683 TEUZ 39, LEMES 2277
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I upebr] o]fA| ko] HzbE T o]g ko] A3t
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4 ol g9 old - 23 9 YFHsSg R F
2.2 vy Ala¥ 2dE AAIIR Jih |
A Aol gEe fA FES AL AR #
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ol4 - HFAu], VHFHuE mHste] A7 F
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D Alvte] 13 9] %3] ({1 /ship)

D 3}E9] 13 30| (/ship)
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Q*: EFE wad HA 47 sl9%
W Z22 723 HA 13 39
N 47 A4 er53
Z1) Bagel J3sle  B4st Bulk carrierd A
£ 239 10%7F #&93.

HER-FE S

5.2 Mu} /=% HIE

Adte] Batgle) ¢3¥ ¥ we
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g A3, vh3) ALSQd A PF 409
4 AEE AE

(5) =A% (Pilotage)
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=1,765,369,278(%)
A71A, P 1 W o)E ]
n' I 47 BCTOCY % 4w} sl 34
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WiAntel 13 st (W=q- W=
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X
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3})

R/ FE SR
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D13 abeF 9]¢ (26,873 H)
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4 oln, T7d A% 407 el o) g 7} 152,562, 20
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=
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£ TE
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5.5 EFH|E
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uho] AR RS AAlst) A% Ke o
<3 Zt}

Ca= (AJa W) - (h:(A/(l -W) - Hp- Tq)

.......................................... (5_7)
Cq @ 47 BCTOC & A4t di7]A)7k ¥4
A <97 BCTOC % Aol E%= (130
=t TEU/yr)
o-W:Ad 13 AHoY %% (819
TEU/ Ship)
a A 1A 72 B4 (3374015
$ /Ship)

Hy : A% 13 2] Hire Base(H/B)S A7t
Ak (1,181.8 $ /hr/Ship)

RGDAA Adutel 7121748 A AL
e Addte] JF 7HAE dFstdof st
vl £ =Fdxe AAldd disle B4 167k
Lo¥ MECGHIALELAYE o BEXE A
vl Ad4En 5o BREEE 9% BEE 2
*WH A7t 7MY F YD 15HESGLE
%413} Hire Base(H/B) 7N AH&31712 &br}.
22]vel Ad o)A Hire Base(H/B)S 1990
QL 7)Este] 1HELR 4% FIE 24, ¥
&%% A71Z 02 )&% 3= 43,224 DWTHK(36,

0 GRT) Zdoj] x1(2,680 TEU)] 30,883 $/
day Qo= 33000 GRTH elolu] Aol gt
Hire Base® A|7}3o 2 3halslal 28363/24=1,

181.8 $/hr °]™, 17} BCTOC®) Asd o]y &%
%" 1307t TEU/hr, A14te] 13] o]y 48
£ 819TEU/Ship, Aut 13 9] HAH7A17He 28
55 A7k, 1309 TEUZ sl93lr] 9% *d*—ﬂdwr
&-& 0.051758 /hr o] 22 Aub 13 9] o) 7] x] 744
2-(qD)-& 3374014 $/Shipelc}h. otabA, 2(4.1)
2 R¥ BCTOCE f#ste Alute] oz

g A 74 Cad,

Ca1=53,579,3615 ($ /yr)
=37,505,553,050 (/yr)

(2) BExt #HERe Hmzoaol A% BERHA
2% AF2E A AFEE FiE 98 &
BEE /A BE A 2e HFE
7t ERE 300Z (paw ey 735 A% 48km
Loz F& 5 glor} 750% Ll L Eolvid
A% 17km DT E g3}, 19900 & FAAW
2] peak B FTA<&& 16km/hr o] EE Fd o
$4xbeko] 48km/hr 2 FHEY o Bl km%
14659 ] peak Bf EF2 QI Xadn| o8 &
gl EFZ Q¥ HFA)ZF ¥4 peak H9
329 2 AxZ Fod HERE ol %A
Z 9 16kmE 337 TA-EL 37.5% 2 39
A$ EFE A ey 1 VAN F44]
FH & &3 2}
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_\hﬂ to
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